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AB The P30 movement protein (MP) of tobacco mosaic virus is 

essential for distribution of sites of replication within infected cells 
and for cell-cell spread of infection. MP is an integral membrane protein 
and in early and mid-stages of infection causes severe disruption of the 
cortical endoplasmic reticulum (ER) . MP also associates with microtubules, 
and in late stages is targeted for degradation by the 26S 
proteosome. During these stages, the ER regains its normal 
pre-infection configuration. Viral RNA is associated with ER and 
microtubules in the presence of MP. The MP is phosphorylated and mutation 
of the phosphorylated amino acid reduced association of MP with the ER, 
plasmodesmata, and microtubules, and altered the stability of the MP. The 
nature of the association of MP with vRNA and ER and microtubules, and the 
role of phosphorylation of MP in each of these functions, if any, remains 
to be determined. 
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AB The transforming proteins of the small DNA tumor viruses, simian 

virus 40 (SV40) , adenovirus, and human papillomavirus (HPV) target 
a number of identical cellular regulators whose functional abrogation is 
required for transformation. However, while both adenovirus E1A and SV4 0 
large T transforming properties also depend on the targeting of the 
transcriptional coactivator CBP/p300, no such interaction has been 
described for the HPV oncoprotein E6 or E7 . Here, we demonstrate that the 
HPV-16 E6 protein, previously shown to facilitate the degradation of p53 
in a complex with E6-associated protein (E6AP) , also targets CBP/p300 in 
an interaction involving the C-terminal zinc finger of E6 and CBP residues 
1808 to 1826. Furthermore, this interaction is limited to E6 proteins of 
high-risk HPVs associated with cervical cancer that have the capacity to 
repress p53-dependent transcription. An HPV-16 E6 mutant (L50G) that binds 
CBP/p300, but not E6AP , is still capable of down -regulating p53 
transcriptional activity. Thus, HPV E6 proteins possess two distinct 
mechanisms by which to abrogate p53 function: the repression of p53 
transcriptional activity by targeting the p53 coactivator CBP/p300, and 
the removal of cellular p53 protein through the proteosome 
degradation pathway. 
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AB We have identified a cellular target for proteasomal endonuclease 

activity Thus, 20 S proteasomes interact with the 3 ' -untranslated region 
of certain cytoplasmic mRNAs in vivo, and 20 S proteasomes isolated from 
Friend leukemia virus-infected mouse spleen cells were found to 
be associated with a mRNA fragment showing great homology to the 
3 --untranslated region of tumor necrosis factor-beta mRNA that contains 
AUUUA sequences. We furthermore demonstrate that 20 S proteasomes 
destabilize oligoribonucleotides corresponding to the 3 ' -untranslated 
region of tumor necrosis factor-alpha, creating a specif ic . cleavage 
pattern. The cleavage reaction is accelerated with increasing number of 
AUUUA motifs, and major cleavage sites are localized at the 5' side of the 
A residues. These results strongly suggest that 2 0 S proteasomes could be 
involved in the destabilization of cytokine mRNAs such as tumor necrosis 
factor mRNAs and other short-lived mRNAs containing AUUUA sequences. 
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AB NDIO, otherwise known as nuclear dots, PML nuclear bodies or PODs, are 

punctate foci in interphase nuclei that contain several cellular proteins. 
The functions of ND10 have not been well defined, but they are sensitive 
to external stimuli such as stress and virus infection, and they 
are disrupted in malignant promyelocytic leukaemia cells. Herpes simplex 
virus type 1 regulatory protein VmwllO induces the 

proteasome-dependent degradation of ND10 component proteins PML and SplOO 
particularly the species of these proteins which are covalently conjugated 
to the ubiquitin-like protein SUMO-l. We have recently reported that 
VmwllO also induces the degradation of centromere protein CENP-C with 
consequent disruption of centromere structure. These observations led us 
to examine whether there were hitherto undetected connections between ND10 
• and centromeres. In this paper we report that hDaxx and HPl (which have 
been shown to interact with CENP-C and SplOO, respectively) are present m 
a proportion of both ND10 and interphase centromeres. Furthermore, the 
proteasome inhibitor MG132 induced an association between centromeres and 
ND10 proteins PML and SplOO in a significant number of cells in the G2 
phase of the cell cycle. These results imply that there is a dynamic cell 
cycle regulated connection between centromeres and ND10 proteins which can 
be stabilised by inhibition of proteasome -mediated proteolysis. 
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AB Human T-cell leukemia virus type 1 (HTLV-1) Tax targets ^ 

I-kappaBalpha and I-kappaBbeta for phosphorylation, ubiquit matron, and 
proteasome-mediated degradation, causing the nuclear translocation of 
NF-KB/Rel proteins and transcription induction of many cellular genes. The 
mechanism by which a nuclear protein such as Tax stimulates I -KB 
phosphorylation and degradation remains unclear. Here, we describe two 
cytoplasmic mutants of Tax, designated TaxDELTANSl and TaxDELTAN109 from 
which the domains important for cyclic AMP response element binding factor 
(CREB) and serum response factor (SRF) binding and nuclear transport have 
been removed. These mutants were unable to trans activate from the HTLV-1 
21 -bp repeats or the serum response element in the c-fos promoter. In 
contrast, they activated NF-kappaB reporters, suggesting that actxvation 
of NF-kappaB by Tax occurs in the cytoplasm. Incorporation of the nuclear 
localization signal (NLS) of the simian virus 40 large T antigen 
into TaxDELTANSl and TaxDELTANl 0 9 redirected both proteins predominantly 
to the nucleus yet did not restore trans activation via CREB or SRF. The 
NLS fusion had little effect on TaxDELTAN8 1 but reduced NF-kappaB trans 
activation by TaxDELTANl 09 , possibly because of its proximity to the 
NF-kappaB-activating domain of Tax.. In contrast to wild-type Tax, the 
cytoplasmic TaxDELTAN mutants are not cytotoxic. Stable expression of 
TaxDELTANl 0 9 in HeLa cells resulted in a significant reduction m the 
intracellular level of I-kappaBalpha, with the constitutive presence of 
NF-kappaB in the nucleus and concomitant activation of the NF-kappaB 
enhancer. These results are suggestive of a potential application of the 
TaxDELTAN 1 0 9 - 1 i ke mutants in, targeting I-kappaB degradation and NF-kappaB 
activation. Interestingly, a Tax species with a molecular mass similar to 
that of TaxD E LT AN 109 was identified in many HTLV-1 -trans formed T cells, 
suggesting that TaxDELTANl 0 9 - 1 ike species might play a role in 
HTLV-1 -induced leukemogenesis . 
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AB Because mucosal surfaces are a primary route of HIV-1 infection, we 
evaluated the mucosal immunogenicity of a candidate HIV-1 vaccine, 
oligomeric gpl60 (o-gpl60) . In prior studies, parenteral immunization of 
rabbits with o- gpl60 elicited broad neutralizing serum Ab responses 
against both T cell line-adapted HIV-1 and some primary HIV-1 isolates 
this study, nasal immunization of mice with o-gpl60, formulated with 
liposomes containing monophosphoryl lipid A (MPL) , MPL-AF, 



AU 
CS 



In 



proteosomes, emulsomes, or proteosomes with emulsomes 

elicited strong gpl60-specif ic IgG and IgA responses in serum as well as 
vaginal, lung, and intestinal washes and fecal pellets. The genital, 
respiratory, and intestinal Abs were determined to be locally produced. No 
mucosal immune responses were measurable when the immunogen was given s.c. 
Abs from sera and from vaginal and lung washes preferentially recognized 
native forms of monomeric gpl20, suggesting no substantial loss in protein 
tertiary conformation after vaccine formulation and mucosal 
administration. Inhibition of HIV-l(MN) infection of H9 cells was found in 
sera from mice immunized intranasally with o-gpl60 formulated with 
liposomes plus MPL, proteosomes, and proteosomes plus 
emulsomes. Formulations of o- gpl60 with MPL-AF, proteosomes, 
emulsomes, or proteosomes plus emulsomes elicited 
HIV-1 (MN) -neutralizing Ab in lung wash, and formulations with 
proteosomes, emulsomes, or proteosomes plus emulsomes 
elicited HIV-1 (MN) - neutralizing Ab in vaginal wash. These data 
demonstrate the feasibility of inducing both systemic and mucosal 
HIV-l-neutralizing Ab by intranasal immunization with an oligomeric gpl60 
protein. 
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AB During last few years of the studies on viruses, interesting 
results have been obtained. It appeared that some viruses can 
evade detection and elimination by host immune system in a very specific 
way. In this article 5 viruses have been presented: human 
cytomegalovirus, mouse cytomegalovirus, Epstein-Barr virus, 
adenovirus and herpes simplex virus. Each of them uses specific 
mechanism blocking in a different way antigen presentation on the cell 
surface by MHC class I molecules. 
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AB Human papillomaviruses (HPV) have been etiologically linked to human 
cervical cancer. More than 90% of cervical cancer tissues express two 
HPV-encoded oncoproteins E6 and E7 . Both E6 and E7 proteins possess 
transformation activity, and together they cooperate to transform primary 
human keratinocytes , fibroblasts, and epithelial cells. The transforming 
activity of E7 is associated with its ability to bind the retinoblastoma 
tumor suppressor protein (Rb) . However, the carboxyl -terminal mutants of 
E7 are also defective for transformation, suggesting that other cellular 
targets for E7 might exist. We screened a human placenta cDNA library by 
yeast two-hybrid assay using HPV 16 E7 as a bait and identified the 



subunit 4 (S4) ATPase of the 26 S proteasome as a novel E7 -binding 
protein. E7 binds to S4 through the carboxyl- terminal zinc binding motif, 
and the binding is independent of E7 sequences involved in binding to Rb. 
The interaction between S4 and El can be easily detected by in vitro 
protein binding assays: Moreover, we found that E7 increases the ATPase 
activity of S4. A recent study has shown that, in epithelial cells, E7 
degrades Rb through the 26 S proteasome pathway. We hypothesize that E7 
might target Rb for degradation by 26 S proteasome through its interaction 
with the subunit 4 of the proteasome. 
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AB Th^Epstein-Barr virus (EBV) encoded nuclear antigen (EBNA) lis 

expressed in latently infected B lymphocytes that persist for life m 
healthy virus carriers and is the only viral protein regularly, 
detected in all EBV associated malignancies. The Gly-Ala repeat domain of 
EBNA1 was shown to inhibit in cis the presentation of major 
histocompatibility complex (MHC) class I restricted cytotoxic T cell 
epitopes from EBNA4 . It appears that the majority of antigens presented 
via the MHC I pathway are subject to ATP-dependent ubiqui ination and 
deqradation by the proteasome. We have investigated the influence of the 
repeat on this process by comparing the degradation of EBNA1 , EBNA4 , and 
Gly-Ala containing EBNA4 chimeras in a cell-free system. EBNA4 was 
efficiently degraded in an ATP/ubiquitin/proteasome-dependent fashion 
whereas EBNA1 was resistant to degradation. Processing of EBNA1 was 
restored by deletion of the Gly-Ala domain whereas insertion of Gly-Ala 
repeats of various lengths and in different positions prevented the 
degradation of EBNA4 without appreciable effect on ubiquitination . 
inhibition was also achieved by insertion of a Pro-Ala coding sequence 
The results suggest that the repeat may affect MHC I restricted responses 
by inhibiting antigen processing via the ubiquitin/proteasome pathway. The 
presence of regularly interspersed Ala residues appears to be important 
for the effect. 
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M N-acetvl-L-leucyl-L-leucyl-L-norleucinal (LLnL) , which reversibly inhibits 
the proteasome in addition to other proteases, and a more specific 
irreversible inhibitor of the proteasome, lactacystin were found to cause 
til ^cumulation of major histocompatibility complex (MHC) class I heavy 



chains in the cytosol of the beta-2 -microglobulin-def icient cell line 
Daudi and the TAP-def icient cell line .174. These cell lines, which are 
severely impaired in their ability to fold MHC class I heavy chain, showed 
an accumulation of soluble class I heavy chains at different rates over a 
period of hours in the presence of LLnL. The accumulation of soluble class 
I heavy chains in the presence of either LLnL or lactacystin was easily 
revealed in Daudi and .174 but almost undetectable in a Daudi transfectant 
expressing beta-2-microglobulin and in 45.1, the wild-type parent of .174. 
The soluble class I heavy chain was also found to be devoid of its 
N-linked glycan and to be located in the cytosol. When the gene for ICP47, 
a herpes simplex vims protein that blocks the translocation of 
peptides into the endoplasmic reticulum, was transfected into 45.1, a 
similar accumulation of soluble MHC class I heavy chain was detectable. 
These data suggest that in cells where the MHC class I molecule is unable 
to assemble properly, the misfolded heavy chain is removed from the 
endoplasmic reticulum to the cytosol, deglycosylated, and degraded by the 
proteasome . 
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AB Huma^cytomegalovirus (HCMV) inhibits MHC class I antigen presentation by 
a sequential multistep process involving a family of unique short (US) 
region-encoded glycoproteins. US 3 retains class I molecules, whereas US 2 
and US11 mediate the cytosolic degradation of heavy chains by the 
proteosomes. In US6-transf ected cells, however, intracellular 
transport of class I molecules is impaired because of defective peptide 
translocation by transporters associated with antigen processing (TAP) . 
Peptide transport is restored in HCMV mutants lacking US6 . In contrast to 
the cytosolic herpes simplex virus protein ICP47, US6 interacts 
with TAP inside the endoplasmic reticulum lumen, as shown by US 6 
derivatives lacking the transmembrane and cytoplasmic domains and by the 
observation that US 6 does not prevent peptides from binding to TAP. Thus, 
HCMV targets TAP for immune escape by a molecular mechanism different from 
that of herpes simplex virus. 
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AB Although the biological importance of hepatitis B virus x 

protein (HBX) in the life cycle of hepatitis B virus has been 
well established, the cellular and molecular basis of its function remains 
largely undefined. Despite the association of multiple activities with 
HBX, none of them appear to provide a unifying hypothesis regarding the 



true biological function of HBX. Identification and characterization of 
cellular targets of HBX remain an essential goal in the elucidation of the 
molecular mechanisms of HBX , Using the Saccharomyces cerevisiae two-hybrid 
system, we have identified and characterized a novel subunit of the 
proteasome complex (XAPC7) that interacts specifically with HBX We also 
showed that HBX binds specifically to XAPC7 in vitro. Mutagenesis studies 
have defined the domains of interaction to be critical for the function of 
HBX Furthermore, overexpression of XAPC7 appeared to activate 
transcription by itself and antisense expression of XAPC7 was able to 
block transact ivat ion by HBX. Therefore, the proteasome complex is 
possibly a functional target of HBX in cells. 
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AB Intranasal immunization of mice with human immunodeficiency virus 
(HIV) rgpl60 complexed to proteosomes improved anti-gpl60 serum 
IgA and IgG titers, increased the number of gpl60 peptides recognized, and 
stimulated anti-gpl60 intestinal IgA compared with immunization with 
uncomplexed rgpl60 in saline. These enhanced responses were especially 
evident when either a bioadhesive nanoemulsion (emulsomes) or cholera 
toxin B subunit (CTB) was added to the proteosome-rgpl60 
vaccine. Furthermore, anti-gpl60 IgG and IgA in vaginal secretions and 
fecal extracts were induced after intranasal immunization with 
proteosome-rgpl60 delivered either in saline or with emulsomes. 
Formulation of uncomplexed rgpl60 with emulsomes or CTB also enhanced 
serum and selected mucosal IgA responses. Induction of serum, vaginal, 
bronchial, intestinal, and fecal IgA and IgG by intranasal 
proteosome-rgpl60 vaccines delivered in saline or with emulsomes 
or CTB is encouraging for mucosal vaccine development to help control the 
spread of HIV transmission and AIDS. 
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AB The^omputer program "Findpatterns » was used to search FMDV- (OKI and Al 2 
strains) coded structural and nonstructural proteins for the availability 
of putative proteasome-generated nonapeptides with motifs reported for 
BoLA class I All and A20 haplotypes. These BoLA class I All and A20 
nonapeptide motifs are identical to motifs of nonapeptides that interact 
with the peptide binding grooves of HLA class I B35 and B27 haplotypes, 
respectively. The computer findpattern program was used to analyze the 



FMDV-coded polyproteins for proteolytically cleavable nonapeptides with 
motifs for binding to the peptide binding grooves of BoLA class I All or 
20 haplotypes. The computer simulations revealed that FMDV- infected cells 
(keratinocytes and antigen presenting cells, e.g., dendritic Langerhans 
cells in bovines) may be able to present viral nonapeptides to CD8 + 
cytolytic T cells (CTLs) in a BoLA-restricted manner. The role of the 
cellular arm of the immune response in the protection of bovines against 
FMDV is not known. Thus, the present computer analysis may encourage 
further experiments to develop a new generation of FMDV nonapeptide 
vaccines to stimulate the anti-FMDV cytolytic T cell response in bovine so 
this would complement the humoral immune response achieved by immunization 
with the inactivated virus vaccine. 
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AB The human cytomegalovirus genome encodes proteins that trigger destruction 
of newly synthesized major histocompatibility complex (MHC) class I 
molecules. The human cytomegalovirus gene US2 specifies a product capable 
of dislocating MHC class I molecules from the endoplasmic reticulum to the 
cytosol and delivering them to the proteasome. This process involves the 
Sec61 complex, in what appears to be a reversal of the reaction by which 
it translocates nascent chains into the endoplasmic reticulum. 
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AB Synthetic vaccines that are based on peptides representing immunogenic 

epitopes require a carrier molecule as well as an adjuvant in order to be 
effective. The choice of carriers or adjuvants approved for use in humans 
is very limited, and a considerable effort is devoted to develop new and 
efficient delivery systems. One of these vehicles utilizes preparations of 
outer membranes of meningococci, that form hydrophobic interactions, 
denoted proteosomes. Immunogenic proteins and peptides can be 
anchored to these proteosomes vesicles, which may serve as both 
carrier and adjuvant functions. In the present study we examined the 
ability of proteosomes to present epitopes of influenza, to 
elicit specific anti-influenza responses and to protect mice against viral 
challenge after intranasal immunization. Three influenza peptides were 
used-one corresponding to amino acid residues 91-108 of the haemagglutmin 
surface glycoprotein of H3 subtype, which comprises a B-cell epitope, and 
two from the internal nucleoprotein-a T-helper cell (Th) epitope (residues 
55-69) and a cytotoxic T-lymphocyte (CTL) epitope (147-158) . Mice were 



immunized intranasally (i.n.) with preparations containing each of the 
aSove epitopes, or various combinations thereof. The results obtained with 
th?r system demonstrate that influenza epitopes represented by synthetic 
peptides anchored to a proteosome carrier elicit both humoral 
and cellular specific immune responses, that can lead to partial 
protection of the mice from viral challenge. The importance of immunizing 
with vaccines containing both B- and T-cell peptide epitopes was 
emphasized by the demonstration that such vaccines elicited longer lasting 
immunity and led to more effective protection against influenza viral 
challenge . 
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M ^parenteral immunogenicity in mice and rabbits of HIV recombinant 
protein rgpl60 prior to and following noncovalent complexing to 
meningococcal outer membrane protein proteosomes was examined. 
Proteosome-complexed and free rgpl60 were administered m saline 
with alum and/or intrinsic or extrinsic formulations of a submicron 
emulsion (SME) adjuvant. Proteosome -rgpl 60 vaccines administered 
in saline, with alum or in an intrinsic SME formulation, increased the 
intensity and quantity of peptide specific immune ^ s P°^^ n ^ o ^^ s ^ ed 
rabbits compared to uncomplexed rgpl60 given either in saline or adsorbed, 
to alum. immunizing rabbits with intrinsically formulated SME vaccines 
containing either rgpl60 or proteosome -rgpl 60 increased serum 
an^iprotein ELISA antibody levels and broadened the number of peptides 
recognized. These data show that both quantitative and qualitative 
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improvement of peptide and/or protein antibody responses can be achieved 
by altering the formulation of rgpl60 to include alternative vaccine 
delivery and adjuvant preparations such as proteosomes and an 
intrinsic SME. These results are encouraging for the development of new 
formulations of subunit vaccines to enhance or alter humoral responses to 
peptide epitopes of large recombinant proteins and may be applicable to an 
improved new generation envelope vaccine for HIV therapy or prevention. 
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AB Synthetic peptides, purified subunits or inactivated small virus 

particles require immunopotentiation if they are to be effective vaccines. 



A large range of procedures to enhance immunogenicity has evolved over the 
last decades: aluminium salts, proteosomes , immunostimulating 
complexes (ISCOMs) , liposomes, conjugation with bacterial products or 
derivatives, combination with surface-active agents or application of 
cytokines have been the most described classes of adjuvants. We describe 
here the design of an inactivated hepatitis A vaccine adjuvanted with 
immunopotentiating reconstituted influenza virosomes (iRIVs) . The 
formalin-inactivated hepatitis A particles are attached to reconstituted 
protein-lipid complexes consisting of a mixture of phospholipids and 
influenza virus glycoproteins. With this 'new vaccine design we 
combined different immunostimulating effects: immunopotentiation by 
phospholipid vesicles, recognition of the haemagglutinin (HA) epitopes by 
the immune system, binding capacity of HA to sialic acid-contaming 
receptors of macrophages and immunocompetent cells and mediation of entry 
into the cytoplasm of macrophages by a membrane -fusion event triggered by 
HA. Hepatitis A seronegative human volunteers received one intramuscular 
injection with this new vaccine. There were only few mild local reactions 
and 14 days after vaccination 100% of the subjects were seropositive. 
Among the individuals (control group) who received an alum-adsorbed 
vaccine, 88% developed local reactions. The seroconversion rate was 44%. 
We conclude from these results that the IRIVs provide a new approach to 
the future design of adjuvanted vaccines. 
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AB Polypeptide E of tick-borne encephalitis virus was isolated m 

sucrose density gradient and mixed with equal weight portion of 

meningococcal proteosomes in the presence of 

N-dodecyl-N,N-dimethylglycine. Mutual complexing of viral and bacterial 
molecules occurred after removal of detergent by dialysis. Complexed 
particles appeared in the electron microscope as 40-50 .mu.m thick 
short-rod structures covered on their surface with both, delicate 
poppy-like grains, or envelope subunit-like clustered molecules. Even when 
applied without adjuvant, the complex of tick-borne encephalitis 
virus polypeptide E with meningococcal proteosomes 

elicited in mice a marked antiviral as well as antibacterial humoral 
response . 



